Many abnormalities can be observed in the nutrition of elderly people which, as a consequence, lead to occurrence or progression of many already existing diet-dependent diseases. The aim of this work was assessment of nutrients consumption, important for prevention and treatment of diet-dependent diseases and potentially neuropsychological diseases, including Alzheimer disease. The intake of antioxidant vitamins, group B vitamins and polyunsaturated fatty acids in food ratios was assessed among 1001 people over 60 years of age, from Wroclaw and nearby areas, SW Poland. Selected parameters of lipid and carbohydrate metabolism were determined in the blood of surveyed people. A deficit intake of all nutrients was demonstrated in groups distinguished by MNA form. Moreover, it was demonstrated that statistically significant, the lowest amounts of vitamin A, E, C, B6, B12, folates, and many other polyunsaturated fatty acids were consumed by women at risk of malnutrition in comparison with women with an adequate nutritional status. Statistically significant lower biochemical parameters, such as TC, LDL TG and glucose were also demonstrated in the group of women at risk of malnutrition than in the group of women with an adequate nutriational status. Control and supervision of the elderly persons' nutritional intake constitutes the basis of the assessment of risk of deficiency of particular nutritional components occurrence and negative health effects deriving from it. Poor nutrition of seniors along with longer life, from demographic point of view, induces to search for new efficient health-oriented strategies.
INTRODUCTION
Good nutrition in the elderly acts as a protection against chronic diseases. Nutrients, consumed in an adequate amount, support the body in adaptive processes that become defective over time. Good nutrition is an important element of the lifestyle that can become a protective factor, promoting successful aging. It has been shown that the aging period can be delayed by regulation of the way of life, proper diet, physical and mental abilities maintenance. The man's nutrition has to supply the organism with all the food ingredients which are indispensable to its proper functioning. Te way the need of nutrition is satisfied, that is the way of feeding and the health quality of food is not left without the influence on the health condition of the individual. The state of nutrition as well as health and the man's mood influence the physical and mental development to a significant extent. The inseparable condition of health and the man's good mood is varied, regular and moderate as well as balanced diet, as regards quantity and quality, which is adjusted to the age, the gander, the health condition and the life style. The proper course of metabolic processes depends on the proper supply of material, energetic and regulating components.
Involutional physiological changes that arise over time are overlapping by diet-dependent diseases associated with dysfunction of, for example, the cardiovascular system, which significantly impair functions of all organs and tissues.
Undoubtedly inadequate nutrition, resulting from inadequate nutrients intake from food sources, their poor absorption and use and influence of external pathologic factors, is among other the medium for arteriosclerosis, arterial hypertension, diabetes, cancers and other diseases [1, 2] .
Inadequate nutrition habits and customs observed among elderly people, established during childhood and strengthened in adolescence, as well as, the need to avoid some products from different reasons, have many medical consequences, in particular nutrients deficiency and malnutrition. Although data regarding effects of nutrition factors on man's cognitive functions, including Alzheimer's disease (AD), are not completely known, it seems that promoting balanced nutrition in the society (for example in the form of food guide pyramid) since childhood can delay for a few years a development of diseases associated with dysfunction of cognitive functions [3] [4] [5] . AD is complex, slowly progressive neurodegenerative disorder of brain and is the most common form of dementia, followed by vascular dementia, and mixed dementia. Progressive cognitive decline is often accompanied by affective, behavioural disturbances, also termed neuropsychiatric symptoms, for example: depression, apathy, agitation, aggressiveness, delusions and hallucinations, anxiety, abnormal motor behaviour and day-night reversal. Neuropsychological diseases are classified as chronic diseases of aetiology that is still controversial. Nowadays searching for protective factors in their aetiology has a crucial role [2] . It is assumed that some nutritional factors such as proper intake of antioxidant vitamins, vitamins from group B and polyunsaturated fatty acids can play a crucial role in their prevention and treatment [2, 4, 6 ].
METHODS

Subjects
In collaboration with the Institute of Public Health in Wroclaw and the Oleśnica district, in the Lower Silesia Voivodship, SW Poland all persons over the age of 60 (n = 1001) based on the Personal Identification Number and inhabiting one of the districts of the city of Wroclaw were included. Every person received a written invitation (by letter) to a free-of charge prophylactic programme "Health of a Senior". Each of them was informed about the objective of the study and nutritional, anthropometric and biochemical methods. The study was approved by Bioethical Commission at the Medical University in Wroclaw (approval No. 509/2008). The characteristic of group was presented in Table 1 .
Nutritional Assessment and MNA
The evaluation of nutritional patterns of the elderly was conducted with the method of 24-h dietary recall. Contents of nutrients and groups of food products in everyday food rations were calculated using computer software, "Energia" (2006) , with the database of the National Institute of Food and Nutrition in Warsaw [7] . Intake of nutrients was compared with polish nutritional norms and recommendations for persons over 60 years of age [8] .
The MNA is specially designed and valid for geriatric patients and can be performed in less than 10 min. It is composed of anthropometric measurements which were analyzed by anthropometer with accuracy exact to 0.1 cm and electronic scale (body mass, 0.1 kg). During measurements, the subjects were without shoes and in light clothing. The Body Mass Index (BMI) was computed according to the formula: body mass/body height 2 . In general assessment, questions were related to lifestyle, medication, mobility and neuropsychological problems. Dietary questionnaire consisted of number of meals, protein, fruits and vegetables, fluid intake and autonomy of feeding. Subjective assessment based on self-perception of health and own nutrition. Each response was assessed according to the number of points, maximum 30. The sum of the MNA score distinguishes between elderly patients with adequate nutritional status (MNA > 24 points), at risk of malnutrition (MNA 17 -23.5) and malnutrition (MNA < 17) [9, 10] . The results of study were presented in Table 2 .
Clinical Chemistry Parameters
A 12-hour fasting blood sample was draw from each participant in the morning. The concentration of total cholesterol in blood serum was assayed with the cholesterol oxidase (CHO) and peroxidase (POD) method; the concentration of HDL cholesterol in serum with the spectrophotometric method using an Olympus analyzer and antibodies against human beta-lipoproteins, cholesterol esterase (CHE), CHO, POD, and ascorbate oxidase; the concentration of LDL cholesterol in plasma was calculated from the Friedewald's formula; the concentration of serum triglycerides was determined with an enzymatic test by Olympus (spectrophotometric method) using bacterial lipases and POD; whereas the concentration of glucose was assayed with an Olympus analyzer (spectrophotometric method) using a hexokinase (HK) method. Reference ranges of the results obtained were adopted following guidelines of the National Cholesterol Education Program Expert Panel on Detection, Evaluation and Treatment of High Blood Cholesterol in Adults (Adults Treatment Panel III) [11] . Date was presented in Table 3 .
Statistical Analysis
Statistical analyses were done with a Statistica 8.0 Package. A Chi-square test was used to compare social and demographic variables in the examined group. Nutritional data was first tested for normal distribution by using Shapiro-Wilk's test for normality. Because not all variables were normally distributed, the unpaired MannWhitney rank sum test was used to evaluate differences between different groups of nutritional status. Results are presented as Median ± QD, quartiles Q1, Q3 and were considered significant at p < 0.05.
RESULTS
Subject Characteristics
60 year old and older surveyed people comprised a group of participants of a prophylactic programme "Health of a Senior". The majority of the examined group lived in family homes (77.7%), in a big city Wroclaw (49.4%). One fifth of surveyed people lived alone. The assessment of nutritional status of elderly people was conducted using the MNA form that consisted of different questions as, for example, related to neuropsychological diseases. All participants declared the lack of this type of disease. 2 groups were distinguished using the MNA test: seniors at risk of malnutrition (6.3% of total) and with an adequate nutritional status (93.7%). In the group of participants with MNA in the range of 17 -23.5 scores there were mainly women (71.4%) from rural environments and over the age of 66 (84%). This group statistically significantly more often had elementary education than people with an adequate nutritional status (p = 0.00) ( Table 1) .
Nutritional Assessment vs. MNA
Nutritional status of people of every age is the basis for determination of their actual health condition and enables conducting a structural, biochemical and functional assessment of the body. According to an international definition, it is a status determined by habitual food intake, absorption and consumption of its nutrients and pathological factors that have impact on these processes. Assessment of nutritional status enables, for example: detection of nutritional deficits resulting from insufficient nutrient intake or improper absorption, and estimation of society's diseases exposure of aetiology that is strictly related to inadequate nutrition, in the aspect of both nutrient deficit and excess [12] .
The intake of antioxidant and group B vitamins in food ratios by surveyed people is presented in Table 2 . According to suitable standards, the majority of surveyed people did not intake an adequate amount of vitamin A, E, C, B6, B12 and folates. This data was associated with generally low energetic value of all food ratios and a deficient intake of the basic food groups that were observed in the whole examined group of seniors. Additionally, in the group of women at risk of malnutrition a statistically significantly lower intake of all vitamins was observed than in the group of women with an adequate nutritional status. The intake of vitamin A was respectively 360.2 mcg vs. 477.9 mcg (p < 0.05), of vitamin E 5.1 mg vs. 6.4 mg (p < 0.05). Particularly low intake of vitamin C was observed in the whole examined group of seniors; Q3 in the group of women and men with an adequate nutritional status was 57 mg. In the group of women at risk of malnutrition the intake of vitamin B12 was 1.1 mcg (55% of EAR standard) and was statistically significantly lower compared to the group of women with an adequate nutritional status (1.6 mcg, p < 0.05). The content of folates in food ratios of seniors was very low and stated for around 40% of an accepted standard. Additionally, the lowest amounts of this vitamin were in the group of women at risk of malnutrition (91.3 mcg, i.e. 28.5% of EAR).
The intake of polyunsaturated fatty acids n-3 in food ratios of surveyed seniors is also presented in Table 2 . A very low intake of these nutrients was demonstrated, for which Q1 and Me in the group of women was zero. The Q3 value in the women group was about 40 mg that stands for one fifth of recommended intake.
Biochemical Parameters vs. MNA
The assessment of lipid and carbohydrate metabolism parameters in blood serum of surveyed seniors was conducted and its results were presented in Table 3 . Statistically significantly lower level of TC, LDL, TG and glucose (except HDL cholesterol) was revealed in the group of surveyed women at risk of malnutrition than in the group of women with an adequate nutritional status. However, in both groups these indicators were below accepted values (the exception was LDL level in the group of women with an adequate nutritional status-112.2 gl/dl). In contrast, the highest values of measured parameters were revealed in the group of men with malnutrition and they were above limits for LDL (120.0 mg/dl). Regarding glucose level a statistically significant difference was demonstrated in the group of men at risk of malnutrition in comparison with the group of men with an adequate nutritional status (respectively 103.9 mg/dl vs. 96.0 mg/dl, p < 0.05).
DISCUSSION
In the last years the crucial role of inflammatory process and oxidative stress in pathomechanism of many chronic, non-infectious metabolic diseases, such as arteriosclerosis, diabetes, cancers and AD was documented. Free radicals that are being constantly formed, mostly in mitochondria, are very reactive, and attack all elements of cells. Antioxidant vitamins play a strategic role in removing oxidative stress from the body, and their inadequate consumption in the food (fruit, vegetables) may affect, among others, faster ageing process of the body and occurrence of inflammatory processes. The nerve tissue is particularly exposed to these processes due to the high oxygen consumption and increased mitochondrial density. An additional cause can be attributed to a low albumin level in cerebrospinal fluid and a significant concentration of polyunsaturated fatty acids in nerve cells membranes that easily undergo the process of peroxidation [13] .
Among antioxidant vitamins, vitamin E plays an important role in prevention of these processes, because it prevents from a chain oxidation reaction of lipids that comprise cell membranes, but also from oxidation of LDL cholesterol that is responsible for the inflammatory process occurrence such as arteriosclerosis. This paper revealed a low intake of vitamin E, which can lead to pathological changes in elderly people, as described above. Otrega et al. [14] investigated 110 people from 65 to 91 years of age and assessed their nutrition during 5 days. Additionally, the level of vitamin E in blood serum was determined. Surveyed people that consumed less than 50% of recommended amount of vitamin E in diet and that were characterised by a low level of vitamin E in blood serum were making more errors in the mental test. Morris et al. [15] assessed the intake of vitamin E among 815 healthy people over the age 65. Over the 3.9 years of studies it was demonstrated that the increases intake of dietary vitamin E was associated with lower risk of AD incidence. Particularly protective character of this relation was found among patients with no APOE 4 gene. It should be underlined that the intake of vitamin C, beta-carotene and vitamin E in the form of diet supplements was not connected with lower risk of AD incidence. The intake of antioxidant vitamins was assessed among participants of the Rotterdam Study (n = 5395, >55 years old). Over the 6 years of the study 197 cases of dementia were reported, among them 146 people were diagnosed with AD. It was stated that the high intake of vitamins C and E was associated with the low risk of AD, independently of education level and the presence of the APOE 4 genotype [16] .
Vitamins such as B6, B12 and folates play the important role in an adequate metabolism of homocysteine amino acid. This amino acid is an intermediate compound between ergogenic methionine and endogenic cysteine, and is also a recognized risk factor for cardiovascular diseases. Blood vessels damages, in particular of the brain, due to increased homocysteine level in blood serum can indirectly affect AD incidence, velocity of β-amyloid deposits accumulation in nerve tissue and the extent to which they get to the blood. Ischemia caused by narrowing of brain microvessels can also stimulate amyloidogenesis, and increase the risk of Alzheimer's dementia incidence [17] . One of the important elaboration confirming the relation between hyperhomocysteinemia and AD was the Framingham Study that determined the level of homocysteine in blood serum in elderly people (>70 ± 7 years, n = 1947) over the period of twenty years [18] . It was demonstrated that the level of this parameter above 14 µmol/l was significantly associated with twice as much risk of AD incidence, and every increase of 5 µmol/l increased the risk of 40%. The elderly people with the constant increase of the homocysteine level since the beginning of studies were more exposed to AD incidence. It was possible to predict this risk as far back as 8 years before the first occurrence of symptoms. British studies OPTIMA (Oxford Project to Invastigate Memory and Aging) demonstrated the high level of homocysteine and the low level of vitamin B12 and folic acid in patients with AD, independently of sex, age, social status and smoking habits. In the follow up study conducted after 3 years, the faster disease progression was noticed in the examined group of people with higher initial homocysteine level in the blood [19] . Corrada et al. assessed nutrition status of 579 participant (>60 years of age) of the Baltimore Longitudinal Study of Aging. Over the 9 years of the study, it was demonstrated that 57 patients suffer from AD. The significant relation between the high intake of folates (much above RDA) and decrease of risk of AD incidence was found. For vitamins: C, B12 and carotenoids, this correlation was not demonstrated [20] .
The low intake of folates, vitamins: B6 and 12 in the diet of elderly people was demonstrated in this study as well as in many others, independently of age, sex, education level, place of residence [12, [21] [22] [23] . It should be underlined that a physiological reduction of hydrochloric acid and digestive enzyme secretion in the stomach and pancreas, which was observed in elderly people, additionally results in decreased absorption of vitamin B12. Moreover, if anthropic changes of gastric mucosa appear, dysfunction of the bonding of this vitamin to the internal factor IF and the impairment of its absorption will occur [24] .
Additionally, folates are characterised by a significant sensitivity to temperature. The treatment of the food that is their source in diet (green vegetables: broccoli, spinach, brussels sprouts) leads to as much as even a 70% loss of this vitamin in food sources.
Population studies demonstrated that the high intake of LC-PUFA n-3 deriving from fish oils as well as see fish was associated with a reduced occurrence of ischemic heart disease, myocardial infarction and stroke, but potentially it can be associated with a reduced occurrence of AD due to vessels mechanisms [25] [26] [27] . An impact of fish and meat intake frequency on dementia risk was assessed in the study PAQUID (Personnes Agées QUID) in the group of 1416 elderly people from France (>68 years of age). Over the 7 years of studies, a statistically lower risk of dementia incidence, included AD, was demonstrated among participants that were consuming fish or see fruit at least 1 a week. The authors highlighted that dementia symptoms among surveyed people had been found 3 years before diagnosis was made and its risk could have been influenced by improper nutrition habits [28] . Fish consumption was assessed among 815 healthy participants of the Chicago Health and Aging Project from 65 to 94 years of age. Over the 2.3 years of the study, 131 of surveyed people came down with AD. It was demonstrated that among patients eating fish at least 1 a week or more often the risk of AD was lowered to 60% in comparison to people who were consuming fish rarely or not at all [29] .
In this study and in many other countries, consumption of fish as a source of LC-PUFA among elderly people is insufficient. Scientific researches regarding using EPA + DHA supplements in the prophylaxis of degenerative diseases in elderly people are still missing. However, it seems that recently modified recommendations about their consumption fulfil aim of prophylaxis, not only for cardiovascular diseases, but also neuropsychological diseases [30] .
Eating is nothing else but providing the man's organism with food in the natural state or in the processed form, securing its basic life function. In order to function properly, it is necessary to eat food regularly, everyday, and the food should have the composition of the right quality, as well as the proper quantity and hygienic requirements. Eating is one of the few joys in man's life, especially in life of an elder person. It may also serve a function of the so-called "protective factor", but also become an additional negative stressor. Therefore, principles of appropriate selection of food products that would provide adequate quantities of all nutrients indispensable for health, especially B-group vitamins, antioxidative vitamins and polyunsaturated fatty acids, should be widely propagated.
